The successful measurement of the thermal conductivity of molten salts is a challenging undertaking due to the electrically conducting and possibly also aggressive nature of the materials, as well as the elevated temperatures at which these data are required. For accurate and reproducible measurements it is important to develop a suitable experimental apparatus and methodology. In this study we explore a modified version of the transient hot-wire method, which employs a molten-metal-filled capillary in order to circumvent some of the issues encountered in previous studies. Specifically, by using a novel flexible U-shaped quartz-capillary, filled with a eutectic mixture of gallium, indium and tin, commercially known as Galinstan, we proceed to measure the thermal conductivity of molten eutectic KNO 3 −NaNO 3 −NaNO 2 . The new probe is demonstrated as being able to measure the thermal conductivity of this molten salt, which is found to range from 0.48 W/m K at 500 K to 0.47 W/m K at close to 700 K, with an overall expanded uncertainty (95% confidence) of 3.1%. The quartz is found to retain its electrically insulating properties and no current leakage is detected in the sample over the investigated temperature range. The thermal conductivity data reported in the present study are also used to elucidate a partial disagreement found in the literature for this material.
Introduction

Apparatus
The experimental apparatus developed in the present work for the pur- (1) quartz capillary, (2) quartz-tube end-connectors and supports, (3) tungsten rod, (4) alumina rod, (5) tested material sample container, (6) thermocouples, (7) pressure fittings, and (8) lifting rod temperature distribution. In addition, the capillary is more easily replaceable 126 compared to a straight arrangement.
127
The procedure of forming the capillary into the required form is as follows.
128
Firstly, a quartz capillary (CM scientific) of total length 20 cm is allowed to 129 dry in an oven at 300
• C for 2 h. This procedure is essential in eliminating during the experiments and minimise the effect of temperature variations.
183
R lead 
194
In this expression, λ and α = λ/(ρc p ) are respectively the thermal con- 
203
When applied to the quartz-capillary arrangement used in this work, Eq. capillary during an experiment is calculated as:
where R c is the resistance of the capillary as measured by the Wheatstone paper was found to be between 3 and 7 K, depending on the applied power.
212
The resistance of the capillary R c is calculated from the voltage measured 213 across the Wheatstone bridge, V AE :
where the constants R 1 , R 2 , R 3 and R lead are the resistances described in Furthermore, the total powerQ dissipated in the capillary is found by 227 measuring the current I passing through the capillary:
The current is calculated from the voltage drop V BC across resistance R 3 .
230
The thermal powerQ was confirmed as varying only slightly during each to calculate λ for known liquids (see Section 3.2), and it was found that all 240 measurements suffered from a systematic error of 6 − 10% depending on the 241 probe. It was therefore decided to adopt the same procedure described by 242 Hoshi et al. [10] , and to use an effective length l e for calculatingq :
244
The effective length was estimated via an additional set of calibration 245 runs with known (standard) fluids (Section 3.2). 
Testing and calibration
247
The effective length l e was calculated by matching the measured thermal to increase slightly with temperature and to reach a value of 0.8% at 430 K.
264
The dominant effect acting to limit precision is attributed to the presence of liquid Galinstan inside the probe and the salt in the surrounding container.
281
The authors are confident that this failure can be resolved if measurements 282 at temperatures higher than 700 K are necessary; however, the present data 283 were considered adequate for the purposes of the present study.
284
The combined expanded uncertainty (95% confidence interval) of the ther- 
295
The expanded uncertainty in the drift between the calculated and true these values, the combined expanded uncertainty was found to be 3.1%.
321
The present analysis did not use some of the corrections generally adopted employed to achieve standard measurement uncertainties lower than 1%. Be-
326
cause the standard uncertainty in the present study is higher than this, the 327 magnitude of these corrections was found to be not significant and there- 
where α is the thermal diffusivity of the liquid and τ the timescale of the 
391
The bridge was then balanced using a current pulse and the data acquisition 
441
Cooke used a variable-gap apparatus consisting of two parallel heated-plates.
442
The apparatus was used to measure the thermal resistance of the liquid to molten salts by using a bare metallic wire with no electrical insulation. Table 2 : Thermal conductivity of HTS at different temperatures along with its mean standard deviation (SD). The data statistics were compiled from a series of experiments/data points over an interval of ± 10 K around each stated temperature.
Temp.
[K] offered convincing arguments that current was leaking through the quartz.
537
As a possible explanation, we may suggest that the different behaviours be-
538
tween the studies could be ascribed to either the quality of the quartz or the 539 higher reactivity of liquid Gallium compared to liquid Galinstan. 
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